Distinct roles of JNK-1 and ERK-2 isoforms in permeability barrier repair and wound healing.
c-Jun N-terminal kinases (JNKs, also called stress activated protein kinases) and the extra-cellular signal responsive kinases (ERKs) exert different functions in mitogenesis, maturation and differentiation of immune and epithelial cells. We investigated specific functions of individual JNK and ERK isoforms in skin permeability barrier repair and in wound healing. JNK1, but not JNK2 or JNK3, deficient mice revealed a delay in the permeability barrier repair after superficial injury to the skin (tape-stripping) as well as a delay in the healing of full skin thickness wounds. Skin barrier injury induced an increase in epidermal JNK1 enzyme activity in mouse skin in vivo, and JNK1 activity correlated with the degree of differentiation in organotypic keratinocyte cultures. Skin injury activated epidermal ERK2 enzyme activity with biphasic maxima after 30 min and 3h, and the activity was independent from the differentiation state in keratinocyte culture. In summary, superficial and deep wound healing depends on the differential activity of MAP kinases such as JNK1 in epidermal differentiation and ERK2 in proliferation.